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controller 11 2C accesses an inherent area 115-3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the multifunctional card which has two or more functions, and is connected and used for a host system Two or more single 
functional chips which have at least one of said two or more functions. The command line for being the signal-line group which connects 
said two or more single functional chips, and transmitting an instruction, The signal-line group containing the data line for transmitting 
response Rhine for carrying out serial transmission of the response to said instruction and data is provided. Said each ****** chip A 
common area common to said two or more functions, and the storage module which includes the proper field of a proper in the function 
which self has, When the functional number as which it is the controller which controls the whole chip concerned, and the instruction on 
said command line specifies a function is included, If said common area will be accessed if the functional number under instruction 
concerned is a specific functional number common to said each ****** chip, and the functional number under instruction concerned is a 
functional number assigned to the function which the chip concerned has The multifunctional card characterized by equipping the function 
with the controller which accesses said fixed area in the chip concerned of a proper. 

[Claim 2] At the time of initialization of said multifunctional card, if the connecting location on the basis of said host system of the chip 
concerned is a head, the controller of each of said ****** chip While assigning a functional number sequentially from the functional 
number defined beforehand to the function which self has If it sends out to Rhine which was able to define the assigned functional number 
beforehand among said command line and said data line and the connecting location of the chip concerned is not a head or the last, either 
While assigning a functional number to the function which self has sequentially from the next functional number of the functional number 
sent out from the single functional chip of the last connecting location If it sends out to Rhine which was able to define the assigned 
functional number beforehand among said command line and said data line and the connecting location of the chip concerned is the last 
The multifunctional card according to claim I characterized by having a means to send out the response which notifies the assigned 
functional number to said response Rhine while assigning a functional number to the function which self has sequentially from the next 
functional number of the functional number notified from the single functional chip of the last connecting location. 

[Claim 3) Said signal-line group includes power-source Rhine and touch-down Rhine. Said each ****** chip The 1st terminal connected to 
either said power-source Rhine or said touch-down Rhine, The 2nd terminal connected to either said power-source Rhine or said touch- 
down Rhine is included. Said controller of each of said ****** chip The multifunctional card according to claim 2 characterized by having 
a means to judge any of two or more locations where the connecting location of the chip concerned includes the location which are not a 
head, the last, and a head or the last, either they are according to the condition of said 1st and 2nd terminals. 

(Claim 4] At the time of initialization of said multifunctional card, if the connecting location on the basis of said host system of the chip 
concerned is a head, the controller of each of said ****** chip While assigning a functional number sequentially from the functional 
number defined beforehand to the function which self has If the assigned functional number is sent out to said command line and the 
connecting location of the chip concerned is not a head While assigning a functional number to the function which self has sequentially 
from the next functional number of the functional number sent out from the single functional chip of the last connecting. location The 
multifunctional card according to claim 1 characterized by having a means to send out the assigned functional number to said command 
line, and to send out the response containing the functional number sent out to said command line if the connecting location of the chip 
concerned was the last to said response Rhine. \ 
[Claim 5] Said signal-line group includes power-source Rhine and touch-down Rhine. Said each ****** chip The 1st germinal connected to 
cither said power-source Rhine or said touch-down Rhine, It has the 2nd terminal connected to either said power-source Rhine or said 
touch-down Rhine. The termination of said command line and the start edge of said response Rhine are connected. Said controller of each 
of said ****** chip While judging any of two or more locations which contain except a head and a head the connecting locations of the 
chip concerned are according to the condition of said 1st and 2nd terminals The multifunctional card according to claim 4 characterized by 
having a means to judge with the connecting location of the chip concerned being the last when the functional number sent out to said 
command line is received from said response Rhine, 

[Claim 6] If the connecting location of the chip concerned is the last when read access of said common area is carried out, the controller of 
each of said ****** chip If the response to which the bit data in the lead data corresponding to the function which the chip concerned has 
were set as the bit position corresponding to the function is sent out to said response Rhine and the connecting location of the chip 
concerned is not the last The multifunctional card according to claim 5 characterized by having a lead means to set the bit data in the lead 
data corresponding to the function which the chip concerned has as the bit position in the response data on said response Rhine 
corresponding to the function which the chip concerned has. 

[Claim 7] Said lead means in the controller of each of said ****** chip is a multifunctional card according to claim 6 which will carry out 
read access of said common area, and will be carried out [ having a lead means send out the lead data to said data line, and ] as the 
description if it judges and chooses whether only the chip concerned is chosen when it is the lead instruction whose instruction on said 
command line contains the functional number which specifies a function. 

[Claim 8] It is the single functional chip which is used for constituting the multifunctional card which has two or more functions, and has at 
least one of said two or more functions. A common area common to said two or more functions, and the storage module which includes the 
proper field of a proper in the function which self has, The controller which controls said whole chip, and the command line for 
transmitting an instruction, The interface connected with the signal -line group containing the data line for transmitting response Rhine for 
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carrying out serial transmission of the response to said instruction and data is provided. When said controller contains the functional 
number as which the instruction on said command line specifies a function, If said common area will be accessed if the functional number 
under instruction concerned is a specific functional number common to said each ****** chip, and the functional number under instruction 
concerned is a functional number assigned to the function which the chip concerned has The single functional chip characterized by " 
equipping the function with an access means to access said fixed area in the chip concerned of a proper. 

[Claim 9] Since said controller constitutes the multifunctional card which the chip concerned is independently used at the time of 
initialization of said single functional chip, or is connected and used for a host system at it A means to judge whether said signal-line group 
connects with other single functional chips, The means which assigns a functional number sequentially from the functional number 
beforehand defined to the function which self has when judged with being independently used by said judgment means, If the connecting 
location on the basis of said host system is a head when judged with connecting with other single functional chips with said judgment 
means While assigning a functional number sequentially from the functional number defined beforehand to the function which self has If it 
sends out to Rhine which was able to define the assigned functional number beforehand among said command line and said data line and 
the connecting location of the chip concerned is not a head or the last, either While assigning a functional number to the function which self 
has sequentially from the next functional number of the functional number sent out from the single functional chip of the last connecting 
location If it sends out to Rhine which was able to define the assigned functional number beforehand among said command line and said 
data line and the connecting location of the chip concerned is the last The multifunctional card according to claim 1 characterized by 
having a means to send out the response which notifies the assigned functional number to said response Rhine while assigning a functional 
number to the function which self has sequentially from the next functional number of the functional number notified from the single 
functional chip of the last connecting location. 

[Claim 10] Two or more single functional chips which have at least one function and were equipped with the common area and the storage 
module which includes the proper field of a proper in the function concerned Response Rhine for carrying out serial transmission of the 
response to the command line for transmitting an instruction, and said instruction, And it is the configuration approach of the 
multifunctional card connected by the signal-line group containing the data line for transmitting data. The step which judges whether the 
functional number under instruction concerned is a specific functional number common to said each ****** chip when the instruction on 
said command line contains the functional number which specifies a function, If the step which will access said common area if the 
functional number under said instruction is said specific functional number, and the functional number under said instruction are not said 
specific functional numbers The configuration approach of the multifunctional card characterized by providing the step which accesses the 
proper field of a proper in the function in which the functional number under instruction concerned was assigned among the proper fields of 
each of said ****** chip. 

[Claim 1 1] While assigning a functional number sequentially from the functional number as which the connecting location on the basis of 
said host system was beforehand determined in the top single functional chip to the function which self has at the time of initialization of 
said multifunctional card In the step which sends out the assigned functional number to Rhine which was able to be beforehand appointed 
among said command line and said data line, and a single functional [ to inwhich said connecting location is not a head or the last, either ] 
chip While assigning a functional number to the function which self has sequentially from the next functional number of the functional 
number sent out from the single functional chip of the last connecting location The step which sends out the assigned functional number to 
Rhine which was able to be beforehand appointed among said command line and said data line, and said connecting location set for the last 
single functional chip. While assigning a functional number to the function which self has sequentially from the next functional number of 
the functional number notified from the single functional chip of the last connecting location The configuration approach of the 
multifunctional card according to claim 10 characterized by providing further the step which sends out the response which notifies the 
assigned functional number to said response Rhine. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
fOOOl] 

[Field of the Invention] This invention relates to the configuration approach of the single functional chip used for the multifunctional card 
which has two or more functions constituted by connecting two or more single functional chips, and this card, and a multifunctional card. 
[0002] 

[Description of the Prior Art] Recently, as for electronic equipment, such as a personal computer, a Personal Digital Assistant, and an 
electronic camera, it is in use to have the card slot which can insert the card which has an I/O function so that expansion may be possible. 
By such electronic equipment, I/O functions, such as the I/O function of a proper, for example, memory, a security circuit, serial interface, 
the Bluetooth interface, and URT (Universal Asynchronous Receiver Transmitter), are easily realizable for the card by inserting a card in a 
card slot. Moreover, the card (multifunctional card) which has two or more kinds of I/O functions (two or more set ability) is demanded 
recently. 
[0003] 

[Problem(s) to be Solved by the Invention] The multifunctional card is demanded as having described above recently. In order to realize 
such a card, it is desirable to develop the integrated circuit chip which has two or more kinds of I/O functions to need. 
[0004] However, in order to integrate a required function highly and to unify for one chip (multiple function chip), development takes 
much time amount. For this reason, it is easy to produce problems, like the selling stage of the multifunctional card with which the multiple 
function chip which has two or more set ability was mounted is overdue. 

[0005] On the other hand, since the same chip already exists in many cases, if development of the chip (single functional chip) of each 
functional order is compared with a multiple function chip, it is easy. So, in the first phase, it is possible to develop the single functional 
chip of the class to need according to an individual, to mount each kind of single functional chip on one card, and to realize a 
multifunctional card. In this case, what is necessary is just to change to manufacture and sale of the card (on multifunctional card) with 
which that multiple function chip was mounted in the phase which development of a multiple function chip completed. 
[0006] However, the control unit which manages each function (chip) is needed, and this control unit must also be developed in order to 
mount two or more single functional chips and to realize a multifunctional card, for example, as indicated by JP,9-223200,A, 
[0007] This invention was made in consideration of the above-mentioned situation, and the purpose has development in offering the 
configuration approach of the single functional chip used for an easy multifunctional card and this card, and a multifunctional card. 
[0008] 

[Means for Solving the Problem] In the multifunctional card which this invention has two or more functions, and is connected and used for 
a host system Two or more single functional chips which have at least one of two or more above-mentioned functions, Response Rhine for 
carrying out serial transmission of the response to the command line for transmitting an instruction, and an instruction, And it has the 
signal-line group which connects two or more above-mentioned single functional chips including the data line for transmitting data It is 
characterized by ** which formed the storage module which includes the proper field of a proper in the function which a common area 
common to two or more above-mentioned functions and self have for each above-mentioned ****** chip, and the controller which controls 
the whole chip concerned. This controller carries out accessing the above-mentioned common area, if that functional number is a specific 
functional number common to each above-mentioned ****** chip, and accessing the above-mentioned fixed area in the chip concerned of 
a proper to that function, if it is the functional number by which that functional number was assigned to the function of the chip concerned 
which it has as the description, when the instruction on a command line contains the functional number which specifies a function. 
[0009] Thus, in the multifunctional card of this invention, when a specific functional number common to each chip is specified with an 
instruction, a common area is accessed, and when functional numbers other than a specific functional number are specified, the proper field 
of a proper is accessed by the function prepared in the single functional chip with the function in which the functional number is assigned. 
Therefore, the common area which each chip has can be shown as one common area with the whole card. Thereby, the memory map 
configuration as a card seryes as the memory' map configuration and equivalence which should be applied with the multifunctional card 
realized using the multiple function chip with which the required function was unified for reduction of the memory map configuration 
which consists of one common area common to all the functions (chip) that the card concerned has, and a proper field for every function, 
i.e., low-cost-izing, and a component-side product. Therefore, even when using the multifunctional card of which type, it can respond by 
the same host driver and it is not necessary to develop two kinds of host drivers. Moreover, compared with the case where a multifunctional 
card is realized using the multiple function chip with which the required function was unified from having realized the multifunctional card 
using two or more single functional chips, development is easy, and a development cycle is also short and ends. 
[0010] Moreover, for the controller of each above-mentioned ****** chip, at the time of initialization of the following means, i.e., a 
multifunctional card, if the connecting location on the basis of the host system of the chip concerned is a head, this invention That is, if the 
chip concerned is a chip of the first rank, while assigning a functional number sequentially from the functional number defined beforehand 
to the function which self has If the assigned functional number is notified to the next step and the chip concerned is not the first rank or the 
last stage, either, while assigning a functional number to the function which self has sequentially from the next functional number of the 
functional number sent out from the chip of the preceding paragraph While assigning a functional number sequentially from the next 
functional number of the functional number which notified the assigned functional number to the next step, and was notified from the 
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preceding paragraph chip to ihe function which self has if the chip concerned was the last stage It is characterized also by having a means 
to send out the response which notifies the assigned functional number to response Rhine. 

[001 1] Thus, in this invention, at the time of card initialization, it is the sequence decided in the connecting location of the chip which has 
the function, and a functional number is automatically assigned by the controller of the chip about each function which two or more single 
functional chips which realize a multifunctional card have. Compared with the case where a multifunctional card is realized using the 
multiple function chip with which a control unit which is indicated by this assignment at JP,9-223200,A was unnecessary with the multiple 
function chip, and the required function was unified also from this point, development is easy, and a development cycle is also short and 
ends. 

[0012] Invention concerning the multifunctional card of the above configuration is materialized also as invention which is materialized also 
as invention concerning each ****** chip which constitutes the card concerned, and relates to the configuration approach of a 
multifunctional card. 
[0013] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains per gestalt of operation of this invention. 
[0014] [Operation gestalt of ** 1st] drawing 1 shows the block configuration of the multifunctional card concerning the 1st operation 
gestalt of this invention. The multifunctional card 10 of drawing I R> 1 is equipped with three single functional chips 11 A, I IB, and 1 1C 
which have the functions Ft, F2, and F3 of a proper, respectively. 

[0015] Daisy-chain (daisy chain) connection of the chips 11 A, 1 IB, and 1 1C is made by a command line (CMD) 12, response Rhine (RSP) 
13, and the data line (DAT) 14, respectively. A command line 12 is used for the serial transmission of an instruction. Response Rhine 13 is 
used for serial transmission, such as a response to an instruction. A data line 1 4 is used for a data transfer. The data width of face of a data 
line 14 is 4 bits. 

[0016] The direction of a signal of a command line 12 is the one-way signal line of chip 1 lA-> chip 1 lB-> chip 1 1C. Response Rhine 13 is 
an one-way signal line with the direction reverse [ a command line 12 ] of a signal. The termination of a command line 12 is connected 
with the start edge of response Rhine 13, That is, the command line 12 is turned up by chip 1 1C at the response Rhine 13 side. Thereby, the 
instruction sent out to the command line 12 is returned to the chip 1 1C concerned through response Rhine 13 from chip 1 1C. The direction 
of data of a data line 14 is bidirectional, and the direction is determined by the instruction on a command line 12, and is changed with the 
interfaces 1 1 1 A, 1 11 B, and 1 1 1C mentioned later. 

[0017] Moreover, each chips 1 1 A- 11 C are connected common to power-source Rhine (VDD) 15, touch-down Rhine (GND) 16, and the 
clock line (CLK) 17. 

(0018) A card 10 is connected with the driver (host driver) of a host system through the interface bus 18 including a command line 12, 
response Rhine 13, a data line 14, power-source Rhine 15, touch-down Rhine 16, and the clock line 17 by being inserted in the card slot of 
the host system using the card 10 concerned. 

[0019] Chips 11 A, 1 IB, and 1 IC control the interfaces 1 1 1 A, 1 1 1 B, and 1 1 1C connected with a command line 12, response Rhine 13, a 
data line 14, and the clock line 17, and the whole chips 1 1A and 1 IB concerned and whole I IC, and have the controllers 1 12 A, 1 12B, and 
1 12C for realizing functions F1, F2, and F3, and Memory (storage module) 1 13 A, 1 13B, and 1 13C, respectively. 
[0020] Controller 1 12i (i=A, B, C) returns a response on response Rhine 13 through interface 1 1 li to the instruction given through a 
command line 12. A format of this instruction is shown in drawing 2 , and a format of a response is shown in drawing.3 » respectively. 
[0021] An instruction contains a command field 21, the functional number field 22, and an address field 23. Moreover, 1 byte of data field 
24 may be included. A command field 2 1 specifies instruction classes, such as read/write, and the functional number field 22 is used for 
specifying one of the functions which the card of drawing 1 has. A functional number (FN) is used for this functional assignment Here, the 
functional numbers of the functions Fl, F2, and F3 of Chips 1 1 A, I IB, and I IC shall be 1, 2, and 3, respectively. However, when Chips 
1 1 A, 1 IB, and 1 IC are used independently, each functional number of functions Fl, F2, and F3 is set to 1. An address field 23 is used for 
specifying the register in the register field decided by the functional number set as the functional number field 22. 
[0022] A response contains the status field 3 1 which shows the status of a card 10, and the data field 32 to which 1 byte of data are set. 
[0023] The proper register field 1 15-1, 115-2,1 15-3 of a proper is secured to Memory 113 A, 1 13B, and 113C at the common register fields 
(common area) 1 14 A, 1 14B, and 1 14C of the same size common to all the chips 1 1A, 1 IB, and 1 IC on a card 10, and functions Fl, F2, and 
F3 common to all the functions Fl, F2, and F3 of a card 10 that is,. Two or more registers are assigned to Fields 1 1 4 A, 1 14B, and 114C and 
115-1,115-2,115-3, respectively. Here, the size of each register is 8 bits (I byte). The register map of each chips 11 A, 1 1B, and 1 IC is - 
shown in drawing 4 (a). 

[0024] Common register field 1 14i (i=A, B, C) is specified in common, specific functional number 0 (FN=0), for example, functional 
number, the functions Fl, F2, and F in which the proper register field 115-1,1 15-2,1 1 5-3 corresponds on the other hand - it is the field 
which became independent for every three, and is specified by the functional numbers I, 2, and 3 (2 FN=l, 3) of functions Fl, F2, and F3, 
respectively. Therefore, the register map of each chips 1 1 A, 1 IB, and 1 IC shown in drawing 4 (a) As a register map of the multifunctional 
card 10 It is equivalent to the register map which consists of a register map 1 14 shown in drawing 4 (b), i.e., the common register field 
specified by the functional number 0, and a proper register field 1 15-1,1 15-2,1 15-3 specified by the functional numbers 1, 2, and 3 (2 
FN=I, 3). The register map configuration of this dra wing 4 (b) is applied, also when each function of Chips 1 1 A, 1 IB, and I IC is unified 
for one chip (multiple function chip) so that it may mention later. That is, it can consider as the same register map configuration with the 
multifunctional card with which Chips 1 1 A, 1 IB, and 1 IC arc connected, and two or more set ability is realized, and the multifunctional 
card with which two or more set ability concerned is realized with one chip. 

[0025] In addition, when Chips 1 1 A, 1 IB, and 11 C are independently mounted in a card that is, it is a head and, in the case of the last, the 
proper register field 1 15-1,1 15-2,1 15-3 of the chips 1 1 A, 1 IB, and I IC concerned is specified by each by the functional number 1 so that 
the location on the card of the chips II A, 1 IB, and I IC concerned may mention later. 

[0026] With this operation gestalt, although Chips 1 1A, 1 IB, and 1 IC shall have one functions Fl, F2, and F3, respectively, you may have 
two or more functions. What is necessary is just to prepare the proper field for several of the functional minutes for the chip which has two 
or more functions. In this case, the functional number for several functional minutes is assigned to one chip. 

[0027] Chips II A, I IB, and 11 C have specific terminal 1I6A, 117Aand 11 6B, and two 117B, 116C and I17C, respectively. The specific 
terminals 1 16i and 1 17i of this chip Hi The connecting location on the card of the chip I li concerned on the basis of a host-system side A 
head location, It is used for specifying any of the last location or the other location they are. Chip I li or the specific terminals 1 16i and 
I I7i When the chip 1 1 li concerned is used independently, the connecting location on the card of the chip 1 1 li concerned is a head, and it 
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is used also for specifying that it is the last location. The connecting location of this chip 1 li is connecting each of the specific terminals 
1 16i and 1 17i of the chip 1 li concerned to power-source Rhine 15 or touch-down Rhine 16 on a card, that is, is setting it as "1" or "0", and 
can be specified. An example of the relation between the condition of these terminals 11 6i and 1 17i and the location of chip 1 li is shown in 

drawingj . 

[0028] Next, sequential explanation of the actuation of this operation gestalt is given about each at the time of (1) initialization and (2) 
instruction reception. 

[0029] (I) Explain the actuation at the time of initialization of the multifunctional card 10 with reference to the flow chart of drawing 6 R> 
6 first at the time of initialization. 

[0030] In the condition that the power source of a host system is switched on, if a card 10 is inserted in the card slot of the host system 
concerned, a power source will be supplied to the card 10 concerned through power-source Rhine 15 of an interface bus \ &. Moreover, in 
the condition that the card 10 is inserted in the card slot of a host system, even if the power source of a host system is switched on, a power 
source is supplied to the card 10 concerned. Thus, when a power source is supplied to a card 10, controller 1 !2of single functional chip 1 ii 
(i=A, B, C) i performs initialization processing described below. 

[0031] Controller 1 12i judges first whether the location on the card 10 of single functional chip Hi is a head from the logic state of 
Terminals 1 16i and 1 17i (step A 1). When it is a head (i.e., when chip 1 li is single functional chip 1 1A), controller 1 12i sets the variable n 
which shows a functional number as initial value 0 while setting the own number of functions as Variable p (step A2, A3). 
[0032] Next, controller 1 12i sets up the value which incremented Variable n one time as a functional number n of an own function (step 
A4). Next, controller 1 12i carries out 1 decrement of the variable p, and judges whether p after the decrement is 0 (step A5, A6). If p is not 
0, controller 1 12i will perform step A4 again. On the other hand, if p is 0, controller 1 12i will be sent out to a data line 14 by interface 1 1 li 
synchronizing with the clock signal on the clock line 1 7 by using as data "n M the value of the current functional number n, i.e., the value of 
the maximum functional number n which self set up, (step A7). At this time, controller 1 12i sends out an initialization command to a 
command line 12 by interface 1 1 li. Serial transmission of this initialization command is carried out to consecutive chip 1 IB and chip 1 IC 
at order. 

[0033] In this operation gestalt, the chip of a head location is single functional chip 1 1 A which has only a function F 1. In this case, in chip 
1 1 A, step A4-A6 are performed only once and 1 is set up as a functional number of a function Fl. 1 Therefore, from chip 1 1 A, as shown in 
the timing chart of drawing 7 , data "1" are sent out only for the period of a clock. 

[0034] On the other hand, controller 1 12of chip Hi other than head i waits to receive data other than [ a data line 14 to ] zero "n" for an 
initialization command, respectively from a command line 12 by interface 1 1 li (step A10). And if data other than zero "n" are received, 
controller 1 12i will set the own number of functions as Variable p (step Al 1). Next, controller 1 12i sets the variable n which shows a 
functional number as the value of received data "n" (step A 12). Subsequent actuation is the same as that of top chip 1 li (1 1A), and the 
same steps A13-A15 as step A4-A6 are performed. 

[0035] Controller 1 12i will judge whether the location on the card 10 of the chip Hi concerned is the last, if only the number of functions 
in which chip 1 1 i has steps A13-A1 5 is performed (step A 16). If it is not the last, received data "n" will be changed into the value of the 
current functional number n, i.e., the value of the maximum functional number n which self set up, and controller 1 12i will send them out 
for the chip of the next step through a data line 14 (step A 1 7). In this operation gestalt, since chip 1 IB of the next step of chip 1 1 A has only 
a function F2, by concerned chip 1 IB. steps AI3-A15 are performed only once, and 2 is set up as a functional number of a function F2. 
Therefore, from chip 1 IB, as shown in the timing chart of drawing 7 , data "2" are sent out only for the period of the one following clock. 
[0036] On the other hand, controller 112of last chip 1 li i sends out the response to which the value of the current functional number n, i.e., 
the value of the maximum functional number n which self set up, was set as the data field 32 on response Rhine 13 by interface 1 1 li (step 
A20). In this operation gestalt, since the last chip is single functional chip 1 1C which has only a function F3, by the chip 1 1C concerned, 
steps A13-A15 are performed only once, and 3 is set up as a functional number of a function F3. Therefore, from chip 1 IC, period sending 
out of the number of fixed clocks is carried out for the response to which data "3" were given as shown in the timing chart of drawing 7 
from the timing of the following clock. 

[0037] In chip 1 IB, if the response from chip 1 IC is received by interface 1 1 IB, as the response shows the timing chart of drawing 7 , only 
1 clock period will be delayed and will be transmitted to chip 1 1 A of the preceding paragraph as it is (steps A 18 and A 19). In chip 1 1 A, if 
the response transmitted by chip 1 IB is received, from the value of the data field 32 of the response, the maximum functional number in the 
multifunctional card 1 0, i.e., me number of functions, will be judged, and it will notify to the host driver of a host system (step A9). 
[0038] A host driver recognizes the functional number of each function which a card 10 has based on the number of functions notified from 
chip 1 1 A. And a host driver performs the configuration for every function which corresponds using each recognized functional number. 
[0039] In addition, in the flow chart of drawing 6 , it is not taken into consideration about the case where chip I li is used independently. 
What is necessary is for the location of chip 1 1 i to be a head, and to judge whether it is the last in front of step A 1, (step El), and just to 
perform processing for steps A2-A6, the same steps E2-E6 as A9, and E7, if chip 1 1 i is independently used if it is YES that is, as it is 
shown, for example in the flow chart of drawing 13 , if required. What is necessary is on the other hand, just to perform the same 
processing as the flow chart of drawing 6 , i.e., the processing after step A 1, if chip 1 1 i uses it for other single functional chips, connecting 
if the judgment of step El is NO that is,. If the chip 1 1 i concerned has one function when chip 1 li is used independently so that clearly, the 
functional number I will surely be assigned to the function. Moreover, if it has two or more functions and the number of functions will be 
set to N, the functional number 1 - N will be assigned to the function of the N individual, respectively. 

[0040] Moreover, with the configuration of drawing 1 , although daisy chain connection of the chips 1 1 A-l IC shall be carried out by the 
command line 12, it does not restrict to this. For example, Chips 1 lA-l IC may be connected in common by the command line 12. 
However, with the configuration of drawing 1 R> 1, although each chips 1 1A-1 IC notify the own functional number n, a command line 12 
can also be used. This example is shown in drawing 8 , 

[004 1] Here, top chip 1 1A sends out the initialization instruction with which "1" was set to the bit n-1 0 of a data field 24, i.e., a bit, on a 
command line 12, if n= 1 is set up as an own functional number. Chip 1 IB will distinguish the maximum functional number n of chip 1 1 A 
of the preceding paragraph, n= 1 [ i.e., ], from the maximum bit position n-1 0 to which T is set within the data field 24, i.e., a bit, if this 
initialization instruction is received. Next, chip 1 IB sets up n=n+l=2 as an own functional number. And chip 1 IB sets "1" to the bit n-1 1 
of the data field 24 of an initialization instruction which received, i.e., a bit, and sends out the instruction concerned to a command line 12. 
[0042] The last chip 1 IC will distinguish the maximum functional number 2 of chip 1 IB of the preceding paragraph from the maximum bit 
position 1 to which 'T is set within the data field 24, if the initialization instruction from chip 1 IB is received. Next, chip 1 IC sets up 3 



http://wvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/12/2005 



JP,2002-245428,A [DETAILED DESCRIPTION] 



Page 4 of 6 



which incremented the maximum functional number 2 of chip I IB one time as an own functional number. And chip I IC sets " I" as the bit 
2 of the data field 24 of an initialization instruction which received, and sends out the instruction concerned to a command line 12, The 
instruction sent out to the command line 12 is transmitted to the chip 1 1C concerned through response Rhine 13 from this chip 1 1C. In 
response, chip 1 1C sends out the response with the data field 24 of the instruction which self sent out, and the data field 32 of the same 
contents on response Rhine 1 3. The sequential transfer of this response is carried out through response Rhine 1 3 at chip 1 IB and chip 1 1 A. 
Chip 1 IC judges three functions of a card 10 from the maximum bit position 2 to which "1" is set within the data field 32 under response. 
[0043] (2) Explain actuation when the time of instruction reception, next the instruction sent from the host driver of a host system are 
received by chip 1 1 i of a card 10 with reference to the flow chart of dra wing 9 thru/or drawing 1 1 . 

[0044] First, serial transmission of the instruction sent out to the command line 12 of an interface bus 18 from the host driver is carried out 
to the chips 1 1 A, 11 B, and 1 IC on a card 10 in which daisy chain connection was carried out by the command line 12 concerned one by 
one. 

[0045] Controller 1 12of chip t li (i=A, B, C) i will judge any the instruction concerned shall specify between a lead or a light from the 
command field 21 of the instruction concerned, if the instruction transmitted through the command line 12 is received by interface 1 Hi 
(step Bl). In addition, with this operation gestalt, in order to simplify explanation, the lead or light actuation for a lead or light actuation, 
i.e., two or more registers, of the data exceeding 1 byte shall not be specified. 

[0046] When the received instruction specifies the light, the functional number FN by which controller 1 12i is set as the instruction- 
function number field 22 concerned judges whether it is 0 (step B-2). If the functional number FN is 0, controller 1 12i will write data in the 
register specified by the address set as the address field 23 of the above-mentioned instruction among the registers in common register field 
114i (stepB3). 

[0047) Thus, light actuation when 0 is specified as a functional number FN is all the chips 1 1 A, 1 IB, and I IC on a card 10, and actuation 
which carries out the light of the same data to the assignment register in the common register fields 1 14A and 1 14B and 1 14C is performed. 
This data (light data) is transmitted through the data line 14 of an interface bus 18 from a host driver. Moreover, in the case of the light of I 
byte or less of data, the data concerned can also be set up and transmitted to the data field 24 of the above-mentioned instruction like this 
example. 

[0048] On the other hand, when the specified functional number FN is not 0, it judges whether the FN of controller 1 12i concerned 
corresponds with the functional number n of chip 1 li (step B4). In addition, with the chip which has two or more functions, it is judged 
whether the functional number FN is in agreement with one of the functional numbers assigned to each of two or more of the set ability. 
[0049] Controller 1 12i writes data in the assignment register in proper register field (#FN) 115-j specified by functional number FN=j as 
that as which the chip 1 1 i concerned was chosen, when the specified functional number FN is in agreement with the functional number j of 
the function which chip 1 li has (j is either 1-3) (step B5). Here, if FN is 1, chip 1 1A will be chosen and the proper register field 115-1 in 
the chip 1 1 A concerned will be accessed. Similarly, if FN is 2, chip 1 IB will be chosen, the proper register field 115-2 in the chip I IB 
concerned will be accessed, if FN is 3, chip 1 IC will be chosen and the proper register field 1 15-3 in the chip 1 IC concerned will be 
accessed. 

[0050] Controller 1 12i's activation of step B3 or B5 advances it to step B6. Moreover, when the specified functional number FN is not in 
agreement with the functional number j of the function which chip 1 li has, controller 1 12i skips step B5 and progresses to step B6. 
[0051] Controller 1 1 2i judges whether the location on the card 10 of chip 1 1 i is the last in step B6. If it is the last, controller 1 12i will send 
out the response to the instruction from a host driver on response Rhine 13 by interface 1 1 li (step B7). 

[0052] On the other hand, if it is not the last, it will wait for controller 1 12i to receive the response sent out to the command line 12 from 
the last chip (the example of drawing 1 chip 1 IC) (step B8). And controller 1 12i will judge whether the location on the card 10 of chip Hi 
is a head, if a response is received (step B9). 

[0053] If it is not a head, controller 11 2i will make the received response transmit to the chip of the preceding paragraph through response 
Rhine 13 as it is by interface 1 1 1 i (step B10). On the other hand, if it is a head, controller 1 12i will set the status as the status field 3 1 of the 
received response, and will be made to transmit it to a host driver through response Rhine 13 by interface 1 1 li (step Bl 1). 
[0054] Next, when it judges that the received instruction specifies the lead, the functional number FN by which controller 1 12i is set as the 
instruction-function number field 22 concerned judges whether it is 0 (step CI). When the functional number FN is not 0, it judges whether 
the FN of controller 1 12i concerned corresponds with the functional number n of chip 1 1 i (step C2). 

[0055] Controller 1 12i reads data from the assignment register in proper register field (#FN) 115-j specified by functional number FN=j as 
that as which the chip 1 li concerned was chosen, when the specified functional number FN is in agreement with the functional number j of 
the function which chip I li has (j is either 1-3) (step C3). The difference between a lead and a light of these steps CI, C2, and C3 is the 
same as that of above-mentioned step B-2 of a certain thing, B4, and B5. On the other hand, when the specified functional number FN is 
not in agreement with the functional number j of the function which chip 1 li has, controller 1 12t performs processing after above- 
mentioned step B6. 

[0056] On the other hand, when judged with the functional number FN being 0 at step CI, controller 1 12i judges whether the assignment 
register in common register field 1 14i is a common register (step C4). The relative position in the common register fields 1 14A and 1 14B 
and 1 14C is the same register, and a common register points out the register of the same contents common to each chips 1 1A, 1 IB, and 
1 1 C. The common register in the common register fields 1 14A and 1 14B and 1 14C is specified from a host driver. Here, read access of a 
common register is performed by only the chip chosen by the host driver among Chips 1 1 A, 1 IB, and 1 IC. 

[0057] Therefore, controller 1 12i judges whether chip 1 li is chosen about the common register access, when the assignment register in 
common register field 1 14i is a common register (step C5). Supposing chip 1 li is chosen, controller 1 121 leads the common register with 
which it was specified in common register field 1 14i (step C6). On the other hand, if chip Hi is not chosen, controller 1 12i will perform 
processing after above-mentioned step B6, 

[0058] Controller 1 12i will judge whether the location on the card 10 of chip 1 1 i is the last, if lead actuation of steps C3 or C6 is performed 
(step C7). If it is the last, controller II2i will send out the led data on a data line 14 while sending out the response to the instruction from a 
host driver on response Rhine 13 by interface 1 1 li (step C8). In addition, to the case of the data lead from one register, i.e., a I -byte lead, it 
is also possible like this operation gestalt to set up and transmit lead data to the data field 32 of a response. 

[0059J On the other hand, if it is not the last, it will wait for controller I I2i to receive the response sent out to the command line 12 from 
the last chip (the example of drawing 1 chip 1 IC) (step C9). And controller 1 12i will judge whether the location on the card 10 of chip Hi 
is a head, if a response is received (step BC 10). 
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[0060] If it is not a head, controller 1 12i will send out the led data on a data line 14 while making the received response transmit to the chip 
of the preceding paragraph through response Rhine 13 as it is by interface llli (step CI I). On the other hand, if it is a head, while 
controller 1 1 2i will set the status as the status field 3 1 of the received response and making it transmit to a host driver through response 
Rhine 13 by interface llli, the led data are sent out to a host driver through a data line 14 (step CI 2). Thereby, the common register fields 
114A, H4B,and I14C of Chips II A, I IB, and HCcanbe shown as a common register field 114 of the register map of drawing 4 (b) to a 
host driver by the card 10 whole. 

[0061) On the other hand, when judged with an assignment register not being a common register at step C4 that is, in the register lead of 
those other than a common register, controller 1 12i performs step D I. Controller 1 12i leads the bit n-1 corresponding to the own functional 
number n in this step D I among the bits 0-7 of the assignment register in common register field 1 14i. This lead actuation leads an 
assignment register and is realized by choosing that bit n-1. When the multi-statement of the own functional number is carried out, all the 
bits corresponding to each of those functional numbers are led. With this operation gestalt, the functional numbers of Chips 1 1 A, 1 IB, and 
MC arc I, 2, and 3, respectively. In this case, in controller 1 l2of chip 1IAA, the bit 0 of the assignment register in common register field 
U4A is led. Similarly, in controller 112of chip 1 IB B, the bit 1 of the assignment register in common register field 1 14B is led, and the bit 
2 of the assignment register in common register field 1 14C is led in controller 1 12C of chip 1 1C. 

[0062] Controller 1 12i's activation of lead actuation of step Dl judges whether the location on the card 10 of chip 1 1 i is the last (step D2). 
If it is the last, controller 1 12i will be the response to the instruction from a host driver, and the response to which the data (bit data) which 
led the bit n-l of the data field 24 at step Dl were set will be sent out on response Rhine 13 by interface 1 1 li (step D3). 
[0063] On the other hand, if it is not the last, it will wait for controller 1 12i to receive the response sent out to the command line 12 from 
the last chip (the example of drawing 1 chip 1 1C) (step D4). And controller 1 12i will judge whether the location on the card 10 of chip 1 li 
is a head, if a response is received (step BD 5). 

[0064] If it is not a head, controller 1 12i will set up the data which led the bit n-1 of the data field 24 of a response which received at step 
Dl, and will be made to transmit them to the chip of the preceding paragraph through response Rhine 13 by interface llli (step D6). On 
the other hand, if it is a head, controller 1 12i will set the status as the status field 3 1 of the received response, will set lead data as the bit n- 
l of a data field 32, respectively, and will be made to transmit them to a host driver through response Rhine 13 by interface llli (step D7). 
Thereby, the common register fields 1 14A, 1 14B, and U4C of Chips 1 1 A, 1 1 B, and 1 1C can be shown as a common register field 1 14 of 
the register map of drawing 4 (b) to a host driver by the card 10 whole. 

[0065] [Operation gestalt of** 2nd] drawing 12 shows the block configuration of the multifunctional card concerning the 2nd operation 
gestalt of this invention. The multifunctional card 20 of drawing 12 is equipped with the multiple function chip 120 which has the same 
functions Fl, F2, and F3 as the multifunctional card 10 of drawing 1 . A multiple function chip 120 integrates highly the functions Fl, F2, 
and F3 of the single functional chips 1 1 A, 11 B, and 1 1C used for constituting a card 10, and unifies them for one chip. Although 
development takes time amount to this multiple function chip 120 compared with the single functional chips 1 1 A, 1 IB, and 1 1C, it can aim 
at reduction of low-cost-izing and a component-side product by high integration. Then, when the card 10 of drawing 1 R> 1 is 
manufactured and sold and development of a multiple function chip 1 20 is completed at the beginning, it is good to change to manufacture 
and sale of the card 20 of drawing 2 . 

[0066] A chip 120 contains the functional module 121-1,121-2,121-3 which has functions Fl, F2, and F3, the interface module (IF module) 
122 which manages a functional module 121-1,121-2,121-3 while making an interface with a host driver, and memory 123. The IF module 
122 is connected with a host driver through an interface bus 18 by inserting a card 20 in the card slot of a host system. 
[0067] The common register field 1 14 and the proper register field 1 15-1,1 1 5-2, 11 5-3 which take the register map configuration shown in 
d raw ing 4 (b) are assigned to memory 123. The register map configuration in this card 20 and the register map configuration in a card 10 
are the same, having function F1.F2 and F3 with a card 10, and connecting and using the usable single functional chips 1 1A, 1 IB, and 1 1C 
independently using the multiple function chip 120 with which function F1.F2 and F3 were unified with the card 20. Therefore, even when 
using a card 20 with a host system, or even when using a card 10, it is not necessary to change a host driver. That is, it is hot necessary to 
develop two kinds of host drivers. 

[0068] in addition, this invention is not limited to each above-mentioned operation gestalt, and in the range which does not deviate from the 
summary, many things are boiled and it can be deformed at an execution phase Furthermore, invention of various phases is included in the 
above-mentioned operation gestalt, and various invention may be extracted by the proper combination in two or more requirements for a 
configuration indicated. For example, even if some requirements for a configuration are deleted from all the requirements for a 
configuration shown in an operation gestalt, the technical problem stated in the column of Object of the Invention is/solvable, and when at 
least one of the effectiveness stated in the column of an effect of the invention is obtained, the configuration from which thre requirement 
for a configuration was deleted may be extracted as invention. 
[0069] 

[Effect of the Invention] While connecting two or more single functional chips according to this invention although a multifunctional card 
is realized as explained in full detail above The storage module which includes a common area and a proper field in each chip concerned is 
prepared. If the functional number under received instruction was a specific functional number common to each chip concerned, the 
common area was accessed, and if it was the functional number by which the functional number was assigned to the function which the 
chip concerned has, it considered as the configuration with which the fixed area in the chip concerned of a proper is accessed by the 
function. An independent control unit which is indicated by JP,9-223200,A for managing the function of each ****** chip on the card 
concerned by this although a multifunctional card is realized can be made unnecessary. And compared with the case where a 
multifunctional card is realized using the multiple function chip with which the required function was unified from having realized the 
multifunctional card using two or more single functional chips, development is easy, and a development cycle is also short and ends. 
[0070] Moreover, according to this invention, the common area which each chip has can be shown as one common area with the whole 
card. Thereby, the memory map configuration of the whole card serves as the memory map configuration and equivalence which should be 
applied with the multifunctional card realized using the multiple function chip with which the required function was unified for reduction 
of the memory map configuration which consists of one common area common to all the functions (chip) that a card has, and a proper field 
for every function, i.e., low-cost-izing, and a component-side product. Therefore, even when using the multifunctional card of which type, 
it can respond by the same host driver and it is not necessary to develop two kinds of host drivers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings) 

[.Drawing [| The block diagram showing the configuration of the multifunctional card concerning the 1st operation gestalt of this invention. 

[Drawing 21 Drawing showing a format of the instruction applied with this operation gestalt. 
tPt'a\ving_3J Drawing showing a format of the response applied with this operation gestalt. 

[Drawing 4] Drawing showing the register map configuration in each ****** chips 1 1 A, 1 IB, and 1 IC in a card 10, and the register map 
configuration of the card 10 whole concerned by comparison. 

[D rawing 5] Drawing showing the relation between the condition of the terminals 1 16i and I I7i of each chip 1 1 i in a card 10 (i=A, B, C), 
and the chip location in the card 10 concerned. 

[Drawing 6] The flow chart for explaining the actuation at the time of initialization of the multifunctional card 10 of drawing 1 . 
[Drawing 7] The timing chart for explaining the actuation at the time of initialization of the multifunctional card 10 of drawing 1 . 
[Drawing 8] The timing chart for explaining the modification of the actuation at the time of initialization of the multifunctional card 10 of 
drawing 1 . 

[Drawing 9] Drawing showing a part of flow chart for explaining the actuation at the time of instruction reception of the multifunctional 
card 10 of drawing 1 . 

[Drawing 10] Drawing showing a part of other flow charts for explaining the actuation at the time of instruction reception of the 
multifunctional card 10 of drawing 1 . 

[Drawing 1 1 1 It is drawing about the remainder of the flow chart for explaining the actuation at the time of instruction reception of the 
multifunctional card 10 of drawi ng I . 

[Drawing 121 The block diagram showing the configuration of the multifunctional card concerning the 2nd operation gestalt of this 
invention. 

[Drawins.il] Drawing showing the important section of the flow chart for explaining the actuation at the time of initialization in 

consideration of the case where chip 11 i in the card 10 of drawing 1 (i=A, B, C) is used independently. 

[Description of Notations] 

10 20 - Multifunctional card 

1 1A, 1 IB, 1 IC — Single functional chip 

12 - Command line 

1 3 - Response Rhine 

14 Data line 

1 5 Power-source Rhine 

16 — Touch-down Rhine 
17 -Clock line 

1 8 - Interface bus 

21 - Command field 

22 - Functional number field 

23 - Address field 

24 32 -- Data field 
3 1 - Status field 

MIA, 1 1 IB, 1 11C -Interface 

M2A, 112B, 112C « Controller 

1 13A, I I3B, 1 13C, 123 - Memory (storage module) 

1 14A, 1 14B, 1 14C, 1 14 - Common register field (common area) 

115-1,1 15-2,1 15-3 -- Proper register field (proper field) 

1 16A, 1 16B, 1 16C -- Specific terminal (the 1st terminal) 

1 17A, 117B, I I7C - Specific terminal (the 2nd terminal) 

120 - Multiple function chip 

121-1,121-2,121-3 -- Functional module 

122 -- Interface module (IF module) 
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Sffrg^'J TiVfa&th tzsbcom&v J v. m/T- 

mz%i%.Tm&&^Z'£bim$. Mm^^comws 10 
tfm%i-v r<7)tt mmizwi o ax hixtzmm^x 

(rxmmiz. 

iz*mLxm\^nh%®.m.ti-YmmhtzMz, 20 
mcom^sg-?- 77t mtim^ ? 4 ymz £ *vc 

o£*'£ffirfS*Ki:, MfB¥WBH~.J:9*8!X'ffl 
V^*xX^-i>fcfl££ftfc^ G&<r>?i?Zffi&l / ztt 

i . ? ftje«> hixtzfflm^frhmizmm^tm 0 i 
mmzm. ?#>%ibt>h.tzmm$^frt>mizfflfc%? 

ZPWMXlk&lz. 91 9iXfcfiSfi8&-¥ fcHiltan v> 
r-'5-f yRVmiT-f^l y^vh^ib&b^ti^y 30 

^^mizmm^m^^xhiMz. mn^xim 

IgS^-JrmiS^-? v K =j 4 ymfmll'f—9 ? A y<r> o 
h^frftfr hh-tzvJ vdilft L , it* f - •/ rcog&fl: 
S#©f£X'£*>£f>tf. SITcD^StSfi&cttU fifi 

nmm&^frhwizmifc&^tmzxhkmz, soo 
%xfzffl&^mmhfo®*ffitm®y4 yizmx 40 
■fh^mmt zzt &m t -tmim 1 mwwm 

im*m 1 0 1 1 1 1 oowewru man 

j*-f£>£* , >cD{&g54 >\ &tfT-? 

- Kcom^^ax-j) -> x . 
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4 

fio ^x^«egs=^^fne3 -?y n^-f v&y^rEx- 
^ 5 4 v<z> a h^ib^ib t>titz 5 4 y t^ai-rs 

7t. 

mim.mtf*MX'i>mkX'i> %\ wm&hv r^za 
ox. g#o#-f&flstigtc*ru iiB?cos^iag<7)#« 
ttf - v 7frb&&zi\tzmi£$^<D<xnm&m*irfrt>M 
izwrn^imv^xhtrnz. woa-cfcwnaw* 

frbixfzn yizm&t&XT y rt , 
k^1$SSJ:1-|»l«$)a 1 OffiiJ<?)#»tg^- K^xiwar 

a. . 

[00011 

rsrs^ Lxtt&izK&mtLnmt&tt-$% zmmt- 

[0002] 

xn-y YZffiz.X^hntflEfiiktoXWh . lOXo 

%mm%x'it. t-vxv-yhiz/r-FZftxi-zz 
tiziiO. *<D*-vizmrcDxiiiJ)i&&. mm** 

y?7i-X, URT (Universal Asynch 
ronous Receiver Transmitter) ^(OAtiJT^ttltlS:^^ 

S*§i^XV^&. 
[000 3 J 



7-/12/2005, EAST Version: 2.0.1 .4 



(4) 

5 

loo 04 j u>u ^s^aMeswMWfcL-ci^-y 
v ($>ffli&--s7) tti^-*wi. rm(c£<obm 

1000 5)-*. 4HWH(«)f-yr (JHWBf-irr) 10 
*>gwrcii. x&ti-zmmvmm -vrtmrnzm 

ft L . *ti*tinwmn*m!Ktf- 1 r * l ocoa - H ± 
IcHS LT K StU^T* i t fefi 4 . 

c o o o 6 1 1 £ htK mtcosmm.^ vrz^m ix 
%wfc*-Y*mm-hiz\i.. 23 20 

2 0 0-92HRC£tt3ivC"& £ 3 (c, ( * 

[0007] *»ifll4±ie*ff*#*L-C4Sfifc t <r> 

[0008] 

•y r fc«a<o»je«iHwr* * * s> ur iM&imm 

[0 0 09] JKOidtc, *» B J<0^»tl*-HtciiV^ 



*5fP12 00 2-2 4 54 28 
6 

0 ST fcftT ^atTOfcffroJWMBf- -y TKSMt ^>*i. 
«#HW t LTiLtf* - b tfX' £ £ . Jit: J: 0 

■r*M* U77 y-m&bmmt * «. u^t, o 
■«xo^>fr^«i6*-Hfc«!ffl-f PI- 
CO**, h H 5 -f ><rttJ6T* . 2 8JIO*X M« 5 4 A 

vvC£Wfe*-Ffc»R LTV (MKrtttt 

ts. 

[00101 ifcWMUi, Jfi#«f77(7)3y 

sis^- -y rco*x b y^tA zmmb-t bmmEBUWt 

iMf--yr*<fi^KT'J>*^^lf, g#tf)* 

0aT^«l6#-f-5:)i»-ri»l£^$rJ^^-f yfci&ij-f 
[00 11] i»J:3teaWHBfc:J3V^TIi, 

4$BHr9 - 2 2 3 2 0 Ofl^fRCBKSflT V>4 id'Sr 
■•/ MiiMKr< . i»jjSC*»^t . 

S^tCib^TBg^^T-ao^^t «< TS 
tl. 

[001 23 bLkcom&co&imt)- K(cffi6»B»i. 
SK*- F*flWW*#JMW6f--yrfc:a6»Bfc LT 

[001 3] 

[0014] i'min^mmi m\\2#%fflrm\<n 
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i <Dzw.mii -v ioii, ttiztmtnffl&F i . f 

2. F3£3fTS3-?cOJi*flgfiH--y7-l 1 A. 11B. 
1 1 CZffix.X^&. 

[00 1 5] -7-yri 1 A. 11B. llCli, **l<f 
h37yH5^(CMD) 12,j£&74v(RS 
P) 1 3. &tfr-?74 V (DAT) 14tCi 0-5*4 
y-fi-y (daisy chain) &1fcZtlX^h. 37V 

K74 vi 2\t^<o^')rivmmzm^hixh. m& 
74 v 1 3itfs^zntbm^m<r)^) rn^zm^ 10 
^iis. f-^^'f vi 4ii.T-?<7)inmzm^ix 

6. t-??4 >1 4<r)7-'-3>mmx.li4t'vhX'h 

[00 1 63 3VVK74 V 1 2(ifl^<0^|tiJ*^ 
1 lA^f--y7'l lB-f^71 lCcO*^(6]ft^74 
VTJ>I>. J5¥74vi 3tifi^^|6i*<3vyK7-< 

vi 2«&Sg(ifcg74 vi 3<^»Jgfc8^£*uc^ 

4vi 3iatcrr9jE£fvo>6. ■r^ci^ f--/ri 20 
1 CH3r/H7-( v 1 2 £iMa5£ftfcifr^«fi$;g7 • 
4V 1 3£tfLT31g-?-y7*l lCtM^nS. 
7 4 V 1 4<7)T-'-^^i6](±^|fi]T*> 0 . ZCDHftiiZl 
-? v H 5 4 v 1 2 ±^tfe^lc J: , f^itt 

64 >?7*~A 1 1 1 A. 111B, lllC^iO 

[00 171 tfz&T-vTl 1 A— 1 1 ClimaS74V 
( VDD) 15, £*674 V (GND) 1 6RV?u-v 

77AXCLK) niz&mztmztix^h. 

[00 18] rt-M 0J±, ^IS^-HlOSr^ffl-fS 30 

0. 3vvh"74 vi 2, *5g74vi 3. f-:?74 
vi4» %M74yi 5. nmuyi t>mf7u-/9 
54 VI 7£"&tf4V:?7x-;*>'\*X18£::frl_-C. * 
Xhi/^f^H7'(A <*Xb h'74>K) fcig^Sft 

[00 1 93 f-xri 1 A. 11B, 11C{J, 
a. 3-?Vh'74 VI 2, JE^74 VI 3, r-??4 
VI 4&l>'^n y774 VI 7i:g^$it64 V^7x 
-XU1A, 111B, lllCk, SKf»7ll 40 
A. 1 1 B. 1 lC£{*fc*J|PU tKffiFl. F 2 , F 
SSr^tSfcrtcOrjyf-o-? 1 1 2 A, 112B, 
112Ct.>t'J(lS^ya-;|,) H3A, 11 
3B, 11 3Cfc£WL-Cl>6. 
[0 0 203 3yhn-7 1 1 2 i ( i = A. B . C ) 
l±. 3-7VH54 VI 2*1tl,X5-Lt>tlh$i^M 
U 4 ^7i-xi l 1 i OtLxm^yAyi 3_L 
Kl&gfcil-f. ClO^«07=r--7yh5:i32Jc, J&g 
c07*-v-y K5:E131C, ^ft-fiUpf-. 
[0 0 2 1 3 <8tfS-<i. nvvh'7 -f-;UK2 1 fc, ftfig 50 
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8 

%t*$7 <-)VY22t. TYVX7 i-)VY23t*-& 
tr. l/<4 hc07-'-^7<-/l/K2 4$r^t/rt 

3-?VK7-f— KiU-hV74 h^<7) 

m% i . &&§^7 < -;u f 2 2 im 1 o# 

<r>m®fe%.lz\imm^ (FN) tfftv^fiS. ;;t 

(2, f?71 1 A, 1 1 B, 11 COflSHigF 1 . F2, 
F3<r>mt^t. ZtlZ'tll , 2. 3X't>hl>cOt-t 
•5. flU f771 1 A, 11B, 1 1 C#«BrCB|V* 
f>fl2>i§£lCli. 8ftFl. F2. F30flm»*tt» 

7 -r H 2 2 &8£ 3 fiT *S6g#^T*ifc£ 

[00 22 3 JC^ti, #-Fl OCOXT-^XS-Tnfx 
t— ?X7 <-iVY3 1 i: 1^4 (-<0T-?d { l£5g$ft 
hir-97 4-)VY3 2fc££tN 

[0023) jCtV 1 1 3A, 113B, 1 1 3CC 
li. — K 1 O^TWlffiF 1 , F2, F3tC*3i 
-pJ^-h'lOiOiW'yTllA, 11 

b , 1 1 c t^a^HiM' x^ii/yx ^ si^ ( 

®tg) 114A, 114B, 114Ci:, «figF 1 . F 
2. F3(-@I^El^bi>'X.^^Jil 15-1, 115- 
2, 1 1 5-ltim&2tlX^&. ffl&l 14A, 11 
4B, 114C. 115-1. 115-2. 1 1 5-3KI2. 

^ti^hMWi^vx^m^^xhtix^h. ;;t 

(±. «• (75-9-4 X(i 8 t'-y h h) T* 

5.#f-7711A, 11B, 1 1 CCOlxvX^V-y7° 
£04 ( a ) tCTjrf . 

[0024 J gM.lsi'XfWt&l 1 4 i ( i =A, B. 
C) {±, ttJgOtttt*^. CT^.<f««t#^0 (FN = 

0) t=J:->T*iUc»J&Sii6. iftUv'x^ 
«1 1 5-1. 11 5-2. 1 1 5-3«. *flS1-*«ifi|F 

1. F2. f 3mzmiLLrzm.t&x'*><<) . *n*h«iiB 

Fl, F2. F3<?)««g##l. 2, 3 (FN=1. 

2, 3) (C±oT^g$iti„ l^oT, H4 (a) 
KjSLfc&f-yri 1 A. 11B, nc^u^x^-? 
•y7*J±, 28SU-K1 OCOl/^X^^-yT-kt'TIi, 
04 (b) (C^-fl^^X^V-yT, iP%««g#-f OKJ 
oT^$^5*j1U^X^JS1 14fc. 
1.2.3 (FN = 1 . 2. 3) (3«l:-9Tt!5££il.£S 
*WX*«*115-1. 115-2, 115-3t*»4.fll 
^$iil.U^X>"7<yri:^{iTfcS. .Z1C0I14 (b) 
<7)Wyx^-7-y7l?|fiE«, m^-ri.J:ptc. f771 1 
A. 11B, 1 iC<04Mltt«rlf-yr (#«IS-f-y 
T) ^^LJt^Htfflffl^flS. o£9. f 7 71 

iA, iib. i ictimLTismmtf&iiztiz- 
$>wm/i~ k t , %mmmmtr 1 oof - -y 
th&3>mfctj-*kx\ m-uisx?'? y7mftLt-r& 

ZttfX'ZZ. 

[0025 1 &i> % f771 1 A, 11B. llC**m 
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a. iib. ncn^-^±nimmmthX^iz 
%MT'B.r>&'&(om%lzlt. if^-zTl 1A. 1 1 
B. 1 I Ccr)®GU iSX?ffii&l 1 5-1. 115-2. 1 

1 5-3(iVY*flfcfctiarai fcJoTf&fcSfl*. 
[0026]*HMT-a. f7711A, 11B. 

1 lC#**l-fill-O60«tgFl. F2. F3?:W-rS 

«Mas»<ow!W#3Ww o a t ^* . 

[00 27] f-/Tl 1 A. 1 IB, 1 1 Cti. 
ft. ^^.(i'2^^^1 1 6A&tn 1 7 A, 11 
6B#.mi7B, 1 1 6C&IM 1 7C£3fLT^ 

s. r^fvri i in&fey&fi 1 6 i&m 1 1 i 
(4. Slf'vri i i<o#-K±c7)&gfti«#*xbx 
xf Affl$rs*t5fessaa. iTttjmcottg. 2£i4 

fih. f-/ri l iayftjmTi l 6 i&tfl 1 
7 Hi. aaf-vri 1 1 i ##»-«8v*4>ii*»£fc 20 

i*. 3Kf--yri 1 1 i^-Fiojafcttftraarc 

aogmcoflSt' *> 6 i k t 6 <7) fc fc JB V * & fl 

C^^-yri 1 i cDjgggliMti. 3Kf-?7*l 1 i 
^m^iS^ 1 1 6 i &lfl 1 7 i c?)#^ h'±om 
jgi^ > 1 5 4fctt«*7-f > 1 6fc»Kt6C fc T. 
oiO 4fc{4 "o" 4: feSg^tg 

T'fcS. CKOS^l 1 6 i&lf 1 1 7 iOtfJBfc*??' 
1 1 i<9{iSfc^M$wHH£S5lci7r$\ 

[ o o 2 8 ] &iz, *nm&m<7)§mz . (in»»Ht 

Bft (2) Gf&fgl&ittlZtllZ^T . HUKSIW 30 
4. 

[0029] ( 1 ) tOJflftft 

[0 0 3 0] *XhS^7^com^ftA$tlTV>6tt 
ST'. SSpftX r- ^Xf-AW^— h'Xo -y F K 1 
0#j$A3flSfc, 4 >7V x-X^X 1 8<0^at7^ 

A:. H 1 Omhy^f M*-H^D7 hC)f 
A£frO>£1#gT'. *XFi^f\komiS**&A£ix 40 
Ti>. SK*-F10*c«|[*«ftl&S<t6. £«J:3fc 

lid =A. B. C) tonyFn-^l 

1 2 i (4, t&Tt^itmwBm&msrth. 

[003 1] t-fny ha-yl 1 2 i *4. SfS^ 1 1 6 
i &tf 1 1 7 i co»a«!B*»/?>. IHMfrf-yn 1 i <T> 
ij-Y 1 0±<oag#ft^T'fcl>a^A>£«£t£ (X 
r yTAl) . t,L. jfcfflT*4*£. O^Of y/l 
1 LA«^. 37KO-5 1 12 

itte#0>ttffift£3»pfc:SJ&*-6fc*te, &8E#-f 50 



#^2002-245428 
1 0 

**tS»n*%«MI0fc:i!tet* Uf«//A2, A 
3) . 

[0032]«fc:n>'hn-5 1 1 2 i 14. £3£n£l 

a y? yh Ltzmsacnmrnowm^ nt lt 

Kfetfc (Af77A4) . at3^hD-51 1 2 i 
i4. ^apSrlx^'J^VFLT. *60f-'7 'J>y M£ 
^p* { 0T'^4*>SA^H^-r-5 (^f-y7A5, A 
6) . {>L. P^OT'&v^fcT. 3>hn-7l 12 
il4Stf*T--y7 , A4fc£fr*4. iJUCttU p«<0 
■C*4*fetf. nvho-71 1 2 i ligSoBSHre 

-9 "n" h LT. >f^7x-Xl 1 1 iCtOJ'D 
V 1 7±W^D y^{i^(c|l|ffiLTT : -^5-f 
VI 4 (XT77A7) . i^fcjSrj^h 

0-7I 1 2 i(4. 4i&}»<fc=IVyK£>f V*7x-Xl 

1 1 iCiOHTyK^xi 2tjSajS*l». cco^i 
fflftav^hU mi<ry}- yTl 1 BWf v71 1C 

[0033] *IBI»IBfcisnT, jHKtH*?>*-y7l4 
«tttFl<0*^*t4JWIM8f-yn 1 AT*4. 

1§£. f7/l 1 AT»4Xx-/rA4~A6A i l®j£lt 
Hfr£*VC . (StEF 1 nmtm^t LT 1 
4. LfctfoT. f7/l lAA^li. 07«D:M SV 
^-f-v-M^-fJ^fclT-? "1" #170-;,??)$ 

[00 34 3 — ^MVM^vTl 1 i^avho 
-7112 i(4. -fy?7i-Xl 1 1 37 
yYy^yi2i)^mt^-7y\ i if. T-?y4y\ 
Afi*h0M\Wf—? "n" A\ -?-iX-f-'flS<i$ilSC0 
$r#o (Xf7TAl 0) . % LT. O0W^f-^ 
"n" *«Sft$tL5i:. 3yha-7l 12 U4@#c7) 
«BS»fe5akp«8^f * (xf 77A 11). &Ic:j 
1 1 2 i(4. ffi^^Sr^-f-^ nfc^flx 
"n" OffltCg^-fl. {Zt- vTA 12). W&CD 

m^\tmm^-/y in ( 1 1 a > t mrnvh o . x 

f -y T A 4 — A 6 1 |s]«(7)X-f >y 7 A 1 3— A 1 5 * 5 H 
[003 5] ayha-yl 12 i{4. Xf 77A13 

-Ai5?:f77ii i(Q3rt$>>mmmmfTi-z> 

b . Sify71 1 i 1 0±cof4S*^T-fc 

4*^*»?:^-rS (7f»7A 16). fe L. 
^ri^^Ji'. nybn-^ 112 i Jigft-f-* M n" 
&3S««0«tE#-§-ncoffl. 0 g#<D!S£L*fi*ffi 
fgS-^nOfflt^lSLT. -r-^7^>-14^LT<X 
S<?)^-y7-tiMtH$-lt4 (Xf77A17) . 
®t=*5 ^T . f 771 1 AcoycSfOf - 771 IB (4$!S 
F2cO^$r^-ri,C:i:*^. ^m^-/Tl 1 BT{4Xx 
•yTA 1 3 -A 1 5*>'l EJ^fJtHft^itT. «8figF 2<75 
®tm%tLZ2tfm%Ztl&. L7t*^T. f771 
1BA^«4. mi(?>-5>4 iy^^-hiz^-tidizy-' 
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1 1 

-9 "2" *>'&<0 1 ? a v ? cowmtsmitiztiz . 

[00 3 6] ZtUzttl^ ?71 1 i<T>a>h 

a-y 1 12 ill. 5S£<D8S&#^ncoffi. 
Of££ l£fi*8t£8^ n <r>m>r—? 7 -r — TV F 3 2 
(dBWfufcies*. 1 1 iCiOifi 

§7>f yl3±HiiaiS-tir& (Xf«/7A20) . *H 
iBBJBfcfcHT . ftftOf - y TteflSggF 3 <tt»£1W6 

ic-c&sc safari ic 
mxf »/rA i 3-a 1 5#i@^tiiff$itT. n 

ftgF3c0ffi^#^t LT3* { ^$tLS. LfciJf-jT. 10 

J: 3 ic-r-* " 3 #ttSiifctf?g#tfc<D? u-,?ff)9 

[0 0 3 7] f-/7*l lBT'li. f-/n 1C*»<9«0{E 
1 lBTSSSti**:. -tOBS 

JHBKfltSKSfiT. %(T>$.tim<n+-'7\ lAfcfi 
jtSil* Uf7rA18, A19) . *y7"l lAf 

*OESOr-?7'f-4'K3 2tfM&&»6, 20 

LT*^.h^Xf-A(0*Xl- H5^fy^Cii*irf 6 (Xt 
7/A9) . 

[00 38] ^AhF^^'li. f771 1A^£>iI*0 

&®m&^zm^xmtmmt<oa y-> < yu-i, 

[00 39] frfc. i6WD-ft-bTli, T77 
1 1 i* i *at'ttffl^ilS«-&lcov^(i#lt$flTV> 30 
-J*®^* . WHimi 3«07o-^r-hfc:^ 
7 7" A 1 WS5"C, T- y7"l 1 

1 ) . YEST-J>illi\ OiOf- zTl 1 i«tl 
ffl£*va>&&£(i\ ^T7 7A2-A6, A9k|SJ« 
iOXT /TE2~E6. E7£*!«i$:Hfrtill±'J:^. 

Af77E lCOW^NOTiMxfcf. -5i0f-y 
71 1 i^fl!5<0*filtgT-yrt8^tTffiffl$flTV^ 
Sr'blf, 06(07 D-f-v-htlal-cojaa. BP*>xf 

■/ 7* a i imcDtmz&m'ft.is i v \ bj^jskc j: 5 40 
^wtg^i^jo^-ct^s. agame* 

[004 0] tfz. mintS&X'lt. f771 1A-1 

*.«£.. f- zTl 1 A~l lC*>'37yK7-f>-l 2<Ci 50 
7712/2005, EASTVt 
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1 WflllfcT'kt #f7711A-ll C/>'g#£7)fl8#g# 

[004 1 ] dCTIi. 5fefflc7DT--y7-l rA{±g#<7)8S 
«g#^-fctTn=lJg^ri,i:, x-*7-f-/l^2 
4<9t'vFn-l s BP*>t'-/h0t "1" tfWMZtltz 

tomtit ivyvy 4 yi 2Bzm^th. f»r 

1 lB(i. C£7)»fclfe%5-^fi1-Si:. t-^7-<- 
/VF24f*IT- "1" #f£5££ixTV^g*t;-y hfiln 

- 1 . EP*>f -y f o*>t. frs^f- yri 1 kcnmM 

AW^n. flD^n=l^WglJ-rS. fcCr-xTl IB 
(i, S#f)flltlS^t LTn=n+l=2$r|g^-r5. 
•C-LTf-'/ri 1 Bti. SftL^Wfc^^T-^7 
-f-^H2 4(7)t*-/hn-l. HB*>t'-/M(C "1" £ 

f&sgLT, ss^37yb'5>f yi 2csiai-r&. 

[004 2] &&C0T-V7-1 1C{±, f 7 71 1BK 
OMt^SrS^-r * t „ t- 9 7 -f H 2 4 rtt' 

"i" « { ^$^Tv^ft7cb'y naaifrfc. frg(7) 

f-yTl 1 Bc7)S7;flS^^2iS:flS'jri.. »:f77 

i lcii, e#£o^#-^tLTf-/n i bc7)St<{s 

8&&-Sr2£r W >7 'J ^ V h 3 *LT 
f771 1 Cid. SflL^Wi:^<0T-^7 ^-/U 
h'2 4c7)h' yh2lc "1" ^IS^LT. 
yH7-f yi 2tiMaj-f-^. ci<of--yri 1 Cfrh?-? 
VVyJyi 2tj*aj$ilJt#^ajC§7^f>-l 3 2:^1- 
U-TSKf--yTl lCK:fiS$ii&. ^nS:S(tTf--y 

riicj±, a#*>*i*aiL^^<7)T-^7^-^H2 

4 t [5]-^g<30T-^ 7 K 3 2 ?r^(eg?r)E§ 
54 5'13±fciiiart-*. dcOJC^i, J&g7-fyi3 
Jr^-LTf-xri 1 B&t/f--y7"l 1 Atm^g^ix 
S. T-y7-l lC»i, f5§«tJ«0T-^7-f-;UK3 2rt 
T- "1" * f |g^$nTV^fi7it'-y hfiH2*'<b. il- 

[0043] (2) ^Sfl^ 

1 OcOf^-yri 1 i T-Sfi$fUt%^tf0»f^ 
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